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[BRIEF EXPLANATION OF DRAWINGS] 

Figure 1 is a figure showing the plating crack in 
the case of not performing an anneal, and 
Figure 2 is a figure at the time of giving a 
general anneal, and Figure 3 and figure 4 are 
figures showing the effect at the time of 
performing the anneal process by this invention. 



[DETAILED DESCRIPTION OF INVENTION] 

This invention relates to below. The anneal 
processing method for crack prevention of the 
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plated layer in the case of performing a drawing 
process, after giving electric nickel plating to 
drawing materials, such as the cold rolled steel 
plate used for material, such as the receptacle 
of a silver battery and a mercury battery 

Since exfoliation and the crack of plating 
arise when performing the drawing process of 
the material which processed plating 
beforehand generally, the kind and the 
thickness of plating are limited. 

Moreover, although it was known that an 
anneal process will be performed when 
required, it was difficult to solve completely full 
prevention of a reduction of the glossiness of 
the plating surface by anneal process, and a 
microscopic plating crack, and the problem of 
process efficiency. 

The objective of this invention provides the 
efficient anneal processing method which can 
carry out full prevention of the plating crack by 
the drawing processing, without making the 
glossiness of a plating surface reduce paying 
attention to this point. 

The processing method by this invention is 
explained in detail below. 



It is common to process plating after a drawing 
process for the product in which the drawing 
process by the press is performed. 

However, it is clear to that which has the need 
of giving the plating process different from the 
copper coating and electric nickel plating in the 
both of right and reverse side like the receptacle 
of a silver battery and a mercury battery that it is 
more efficient to process plating into material 
beforehand before a drawing process. 

However it is the phenomenon of exfoliation 
and the crack of the plating in the case of the 
above drawing process to become a problem in 
this case. 

As is well-known, a plating crack becomes 
the cause of exfoliation of plating. In above, it is 
not desirable on a rust proof. 
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Therefore the thickness of electric nickel 
plating is pressed down to necessary minimum. 
Furthermore, the sulfamic acid nickel plating 
bath with a stress in electrodeposits lower than 
the usual Watts bath used is used. Moreover in 
order to make hardness reduce, reducing the 
additional amount of a glossing agent is 
performed. 

However as shown in figure 1, full prevention 
of the crack of the plated layer by the drawing 
process cannot be performed only with above 
plating-means. 

Therefore after generally above consideration 
is performed, although an anneal process is 
performed further, it is very difficult to process 
efficiently and to attain the objective, without 
making the glossiness of an electric nickel 
plating surface reduce. 

Figure 2 is what was slow-cooled after the 
heating for 10 minutes at the degree of vacuum 
10-3 mmHg and temperature of 700 degree C 
using the vacuum annealing reactor, the crack 
of a plated layer is still observed, and it is shown 
that an anneal is still imperfect. 

Furthermore the fogging by surface oxidation 
will produce in a plating surface, as for what 
was heated for 20 minutes at 700 degree C or 
heated for 10 minutes at 800 degree C in the 
vacuum annealing reactor, or it will completely 
lose a glossiness. And a crack cannot be 
completely prevented even by these conditions. 
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On the other hand the case where kept 
temperature at 840 degree C -900 degree C 
using the atmosphere continuous annealing 
furnace by nitrogen gas and hydrogen gas, and 
a continuous annealing is performed through for 
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1- 2 minutes is shown in Figure 3. The crack of 
a plated layer disappears completely and, 
moreover, does not generate the fogging by the 
anneal, either. 

In this case as shown in figure 4, a plating 
crack is not generated in the case of a Watts 
bath, either. Moreover it is seldom influenced by 
the quantity of additives, such as a glossing 
agent. 

In addition, when temperature in the furnace 
is made into 840 degree C or less, an anneal is 
not performed completely but a crack generates 
at the time.pf a drawing processing. 
Jl^or^ ^P^a>degr^E^^ r 
^pre/ lhe^fogging generates on the surfacejQf^f^ 



Moreover^ when an anneal time is carried out 
in 1 or less minute, an anneal is not performed 
completely but a crack generates at the time of 
a drawing processing. 

Moreover, when an anneal is performed for 2 
minutes or more, the fogging generates on the 
surface of a nickel, and the good product in 
terms of an outward appearance is not made. 

That is, it turns out that the phenomenon of 
the plating crack by the drawing process is 
based on the factor by anneal process rather 
than the factor by plating process. 

Therefore, although it was very inefficient to 
have used a vacuum reactor, when using such 
a continuous annealing furnace, efficiency is 
very good even when it is the hoop which 
continued even when it was the short material. 
Moreover an anneal process of an electric 
nickel plating covering material can be simply 
carried out without being influenced by the 
conditions of plating process. Moreover, the 
effect with respect to a drawing process is very 
large. 
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(57)[CLAIMS] 

After coating electric nickel plating beforehand 
before drawing process to one side or both 
sides of material of a cold rolled steel plate 
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which are used for the receptacle material of a 
silver battery or a mercury battery, the 
annealing furnace which consists of the 
atmosphere of nitrogen gas and hydrogen gas 
is used. 

The anneal is performed for 1- 2 minutes 
maintaining the temperature in the furnace to 
840-900 degree C. 

The manufacturing method of a silver battery 
or mercury battery receptacle characterized by 
the above-mentioned. 

(56)[Reference literature] 

Japanese Patent Publication No. 44-14572 
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